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HYDROLOG C RECONNAI SSANCE OF  THE
STONY Rl VER BASIN, ALASKA, 1983-84
by E.J.Collazz1

Alaska DGGCS personnel reconnoitercd the Stony River basin in southwestern
Alaska in August 1983 and March 1984 to collecthydrologicdata to describe the
flow characteristics and quality of the surface water in the basin under both
summer (high-flow) and winter (low-flow) conditions.

The 180-mi-long Stony River drains approximately 3,300 miz of southwestern
Alaska. The river drops 3,750 ft from its glacial headwaters in the Alaska Range
to its confluence with the Kuskokwim River. Poorly-drained soils with a peaty
surface layer over a shallow permafrost table predominate within the basin
(Selkregg, 1976). Spruce-hardwood forest is the dominant vegetat ion, with
alpine tyndraatthe higher eclevations. Bedrock i s exposed in the upper basin.

The Stony River basin straddles parts o f the lolitna Lowland, Nushagak-Big
River Hills and Southern Alaska Range as described by Wahrhaftig (1965). The
Stony River is one of several large, braided glacial streams which rise from
glaciers in the Alaska Range and flow across the moraine-mantled Ilowlands.
Pleistocene alluvial deposit:; border the lower river, and Permian 1 imestonc
and volcanic rock occur in the Lime Hills, conspicuous isolated steep-sided
ridges which rise to an altitude of 1000-2000 ft. Mountains in the basin consist
of Tertiary and Cretaceous granitic rocks, Cretaccous and Jurassic sedimentary
and volcanic rocks, and pre-Cretaccous sedimentary, volcanic and igneous rocks
{(Beikman, 1974). Numerous morainal and thaw lakes occur throughout the | ow and.

The Stony Rver basin lies within the continental climatic zone of A aska,
characterised by cold winters and hot sunmers. The weather station at Sparrevohn,
on the southwest margin of thebasin, records a nean summer tenperature of 40" to
61°F, nmean winter tenperature of 0° to 20°F, and extrenes of -47°F and 8§2°F over
a |Oyear period. Average annual precipitation at the station is 21 in. i ncluding

81 in. of snow (Selkregg, 1976). Regi onal variations shoul d be expected within

the basin.

DGGS personnel floated the Necons River from Two Lakes to its confluence with



-

the Stony River, then the sonyRiver to its mouth in August 1983 and obtai ned
di schar ge, wat er-quality and stream channel measurenents at 11 sites. In Mrch
1984 the sites were revisited by helicopter.
Information in this report can be used to assess runoff and baseflow conditions
of the river system and testimate the year-round regimen of this southwestern

Alaska river basin.

EXPLANATION OF GRAPH ICS

Figure | is an index of US. Geological Survey (USGS)1:250,000- and 1:63,360-

scal e topographic maps of the Stony River basin.

Figure 2 shows the generalized physiography of the basin superinposed over a

di agrammatic representation ot t-he riverine system

Figure 3 is a profile of the Stony Kiver and selected tributaries conpiled from
USGS 1:63,360-scale topographi c nmaps. Conparative gradients along river segnents and

the position of tributaries and data-collection sites are shown.

Figure 4 contains a channel cross section of each data-collection site. Cross
sections were devel oped from survey nmeasurenents taken during the August 1983
reconnai ssance. Bankfull channel stage was deternmined from the flood-plain surface
and the Lower Limits of permanent vegetation (Childers and Kernodle, 1983); maximum-

evi dent-fl ood (MEF) stage was extrapol ated from hi gh-water marks found on the riverbanks.

Table | is a summary of the channel geonetry and di scharge measurenents taken
during the two reconnai ssance trips and the calculated unit runoff based on these
measurenents. Unit runoff, obtained by dividing stream di scharge by drai nage area,
can be used to conpare seasonal water yields in a basin or subbasin (Childers and

Kernodl e, 1983).



Table 2 contains calculations based on the observed data. From the channe 1
cross sections, the approximate discharge for bankfull and MEF conditions are
calculated with the simplified slope-area method (Riggs, 1979). The bankfull
discharge indicates the maximum amount of flow that may be expected without flooding,
and the MEF discharge indicates the maximum instantaneous peak discharge at the site
in recent years (Childers and Kernodlt, 1983). Drainage-basin characteristics are
used to calculate predicted 2-yr and 50-yr floods using Lamke's (1979) method. (A
2-yr flood has a 50 percent chance of being exceeded in a particular year, whereas a
SO-yr flood has a 2 percent chance of being exceeded; these values are based on multiple
regression analysis of streamflow records, which are very scanty in Alaska.) The
Froude number is a mathematical r(tlationshipbetween mean velocity, mean depth, and
the gravitational constant and 15 used to compare states of flow at the sites. (In a
rectangular channel, flow is tranquil if the Froude number is less than 1.0 and is
rapid if greater than 1.0 [(Dalrymple and Benson, 1968]). Observed summer stage was
used as a basis in calculating discharge using the simplified slope-area method and
may be compared to the actual discharge values in Table 1. Site-specific conditions,
such as local variations in slope due to a nonideal channel reach, cause discrepancies

between calculated and measured discharge values.

Table 3 is a summary of water-quality data gathered at all sites during the 1983

and 1984 reconnaissance trips.
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Table 1. Sunmary of observed discharge and cross-sectional data, Stony R ver basin, A aska, 1983-84.
Cross— Maxi mum
sectional Wat er-surface Mean depth Maxi mum depth Mean velocity velocity Di schar ge Unit runoff
Sl ope area-ft* width (ft) (ft) (ft) (fps) (fps) (cfs) (cfs/mi?)
Data collection site (ft/ft) winter  Summer W NTer SUMMer winter SunMer  winter Summer winter summer  winter Summer_ winter _Summer_ winter summer
1. Necons R ver 0.0018 138 412 160 150 0.9 2.8 2.0 5.2 1.6 2.5 2.5 4.0 201 1,290 0. 56 3.58
2. Stony River belov
Necons River 0. 0008 559 1,020 152 287 3.7 3.8 6.1 7.7 1.0 2.8 1.6 4.6 514 3,140 0.73 4.49
3. Telaquana River 0. 0001 266 827 217 282 1.2 3.3 2.8 6.8 0.9 1.3 1.2 2.2 212 1,420 0.48 3.19
4. Stony River belov
Tel aquana  River 0. 0004 425 2,130 445 460 1.0 4.4 3.7 7.0 1.2 2.1 2.3 3.2 479 5,050 0.40 4,21
5. Rock Creek 0.0048 15 67 21 59 0.7 1.1 1.4 1.8 1.4 3.3 2.1 4.1 21 218 0.32 3.35
6. Little Underhill b
O eek
7. Can Oeek 0. 0024 21 88 217 59 0.8 1.5 1.5 2.2 2.7 2.0 4.0 3.0 51 179 0.28 0.99
8. Stony River 4 nm
above Lime Village  0.0014 654 1, 590 355 368 1.8 3.7 3.5 7.0 2.3 5.2 4.0 5.6 1,360 8,260 0.64 3.90
9. Stink River 40 274 114 108 0.4 2.7 2.3 4.0 0.2 0.4 0.3 0.9 6 142 0.02 0.37
10. Stony River below
Stink River 0. 0008 510 1,740 350 420 1.5 3.9 4.0 7.5 1.7 3.9 2.5 4.8 805 6, 860 0.28 2.37
11. Stony River above
Kuskokwi m  Ri ver 0.0005 1,110 1,880 235 420 4.1 3.9 12.1 6.0 1.0 2.8 1.7 4.5 1,010 7,150 0.31 2.20
"Wnter' refers to reconnaissance of Mrch 1984; 'summer' to August 1983.
No neasurenents nade.



Table 2.

Summary of calculated discharge and crose-scctional data, Stony River basin, Alaska, 1983-84.

Drainage basin characreristics

Prediceed flood

Froude

Calculated slope-

Calculated bankfull character{stics Calculaced MEF characreriscics
Cross— Water- Hean Faxinua Mean Cross~ Tolt Mean annual Mean minimum T of X of Q {cfs) Q 0 nymber area discharge at
sectional surface depth depth velocity Discharge scctional Discharge runoff Area precipitation temperature, basin basin 2%ycar gg..u\z.“ (Aug. ,981 ~“observed August
Data collecrion site area (fr?) width (fO) (fr) €49 (fs) (cfs) area (ft¥) (cfs) (efs/mi) (n1?) (in,) January (°F) forested under lakes £ lood flood flow) 1983 stage {cfs)
1. Hecons River 780 23s 1.3 6.2 5e 4,500 780 4,500 12.50 360 22 -8 10 ] 2.450 6. 360 0.26 1.930
2. Srony River belov
Recons River 2,600 S1C 5.1 12.8 b. 3 16,430 4,030 29,500 42.14 700 22 -3 Lo | 4,950 11,900 0.25 4,740
3. Telaguana River 1,440 335 4.3 9.8 2.1 2.960 1,870 4,180 9.39 A 22 -6 69 g 2.300 5,740 0.13 1.410
4. Stony River below
Telaquara Rivar 2.960 495 6.0 10.0 5.3 14,702 ¥, 500 25,603 21,33 1, 200 2z -8 Jo 4 6.713 14.900 0.18 9. 450
5. Rock Creek 193 95 1.6 3.5 4.7 130 250 1.370 21.08 65 22 -3 55 0 590 1.930 0.56 239
6. Litcle Underhtll
Creek .2 285 22 -8 60 2 1,890 5040
7. Can Creek 160 105 1.5 7.2 3.8 605 310 1.460 8.11 180 22 -a 20 | 1,550 6,430 0.29 273
8. Stony River 4 xi
above Lime Village 2,890 635 4.6 9.2 8.1 23.500 6,450 68. 800 32.45 2.120 22 -8 55 3 11. 800 24.200 0.48 10. 600
9. Stink River 385 2 -8 50 1 2.130 5,430 0.04
10. Stony River below
Stink River 3.880 720 5.0 13.2 7.2 28,000 7.140 63,000 21.72 2.900 22 -8 £0 4 14,900 29. 400 0.35 9.640
11. Stony River above
Kuskokvim River 3.890 450 8.6 9.2 6.0 23.200 5,580 17.500 11,54 3,250 22 -8 S5 4 16,800  32.700 0.25 8,840

a
No measuremenis made



Table 3. Field water quality at data collection sites, Stony River basin, Alaska,

1983- 84.
wat er Specific Di ssol ved pH
temperature conductance oxygen
(°C) (umhos/em @ 25°C) (mg /1)
Data collection site winter* summer Wi nter sumrer w nter sunmmer w nter sumrer
1. Necons River -0.1 11.0 81 58 13.0 b 6.7
2. Stony River below
Necons River -0.2 10.0 84 49 12.3 12.2 6.0
3. Tclaquana River -0.2 12.0 73 54 12.5 5.6
4, Stony River below
Tel aquana  River -0.2 12.0 80 56 11.8 6.0 -
5. Rock Creek -0.2 6.8 53 32 13.1 6.6 -
6. Little Under-hill
Cr eek no - 32 - B - -
7. Can Creek -0.2 11.5 81 75 11.9 5.5 -
8. Stony River 4 m
above Lime Village -0.2 10.0 75 86 11.8 6.2
9. Stink River -0.2 12.0 233 100 0.0 6.2 -
10. Stony River below
Stink River -0.2 11.2 95 72 10. 8 - 5.9
11. Stony River above
Ruskokwim  River -0.1 12.0 41 58 10.0 5.6 -

"Wnter' refers to reconnaissance O0f March 1984; "'sumer' to August 1983.
No nmeasurements made.



